INTRODUCTION {#sec1-1}
============

With the evolution of bonded restorations, visible light-curing units became inseparable from the practice of dentistry. Adequate polymerization of the bonding systems, bases, lines, provisional, and definitive restorations depend on several factors; resin-based materials\' composition, the visible light source\'s power density (irradiance), wavelength, and exposure duration which all must be within certain parameters characteristic to each or polymerization will be inadequate. As a result, the materials will exhibit poor physical properties, making restorations susceptible to early failure.\[[@ref1][@ref2][@ref3]\]

For the importance of proper visible light communication (VLC) units\' performance and since that VLC units exhibit diminished performance level with time due to degradation of the bulb, reflectors, internal filters, autoclaving of the light guide, adhesion of remnants of previously exposed restorative materials, and the exposure of light guide to disinfection chemicals, regular VLC units\' monitoring is mandatory and accurate, convenient method for detecting degradation is needed. Even that second-generation light-emitting diode (LED) VLC units were designed to have more reliable and consistent performance over quartz tungsten halogen (QTH); routinely evaluation of their performance is a must.\[[@ref1][@ref4][@ref5][@ref6][@ref7]\]

Martin 1998 surveyed the efficiency of 214 VLC units in dental practices across Australia. Over one-half of the surveyed light-curing units were not functioning efficiently, and a negative correlation was found between the age of the unit and the recorded intensity.

Furthermore, there is an obvious lack of awareness among dentists of the importance of regular VLC units\' maintenance.\[[@ref8][@ref9][@ref10][@ref11][@ref12]\]

Tüloğlu *et al*. 2016 investigated 448 dental clinicians\' knowledge and attitude regarding up-to-date LCUs and dental materials science in northern Turkey with a questionnaire which was sent by e-mail. The results showed poor clinicians\' knowledge and educational programs are needed.

Al Shaafi *et al*., 2011, evaluated 210 VLC units\' (120 were QTH and 90 were LED) light output intensity with a digital spectrometer among eight governmental institutions in Riyadh, Saudi Arabia. The measured light output intensity was found unsatisfactory by 65% for QTH devices and 15.6% for LED devices and routinely monitoring of light-curing devices using a light meter is advisable.

This study was designed to investigate dentist knowledge and attitude regarding the use of light-curing units and evaluate the light intensity output of LED-curing devices used in private clinics in Riyadh, Saudi Arabia which is unlike previous studies.

METHODOLOGY {#sec1-2}
===========

Study population and methodology {#sec2-1}
--------------------------------

A total of 200 VLC units\' light intensity output was evaluated using Demetron^®^ LED Radiometer-Kerr among private clinics in Riyadh, Saudi Arabia. The investigation was started after official processing and agreement achieved between the investigators and the private clinics\' administrators to get their full cooperation.

Dental radiometers are less accurate but are still considered simplified, satisfactory, and chair-side versions of laboratory equipment used to measure light intensity output of VLC units. The Demetron^®^ LED Radiometer-Kerr is an analog radiometer which is calibrated from 0 to 2000 mW/cm^2^ which facilitates measuring light intensities below 400 mW/cm^2^.\[[@ref6][@ref12]\]

For the inclusion criteria, LED VLC units were only investigated in this study due to its dominance of use among Riyadh private offices; on the other hand, QTH, plasma arc, and laser VLC units were excluded from the sample population. Before the start of the study, a pilot study was conducted to standardize the methodology and to train all four investigators to collect data by cooperation.

The institution identity and three separate measurements of 20 s were reported on a standardized form and average values were obtained. Furthermore, the output intensity measurements were subcategorized into three groups; \<400 mW/cm^2^, 400--850 mW/cm^2^, and \>850 mW/cm^2^ and labeled as inadequate intensity, marginal intensity, and adequate intensity respectively.

In addition to that, hundred questionnaires investigating the demographic characteristics, knowledge, and attitude toward VLC units were answered by the same private clinics\' dentists, and data were collected and analyzed by Statistical Package for the Social Sciences, version 24 (SPSS Inc., Chicago, IL, USA) to produce descriptive and cross-tabulation statistics.

RESULTS {#sec1-3}
=======

Light intensity output of 200 LED units was evaluated from sixty private clinics evenly distributed among Riyadh city using Demetron^®^ LED Radiometer--Kerr, and data were collected and analyzed by Statistical Package for the Social Sciences, version 24 (SPSS Inc., Chicago, IL, USA) to produce descriptive and cross-tabulation statistics using Chi-square test, and statistical significance was set up at *P* \< 0.05.

Light intensity readings ranged from 50 to 1800 mW/cm^2^, with a mean value of 862.3 mW/cm^2^.

Furthermore, 18 units (9.0%) delivered inadequate intensity (\<400 mW/cm^2^), 81 units (40.5%) delivered marginal intensity (400--850 mW/cm^2^), and 101 units (50.5%) delivered adequate intensity (more than 850 mW/cm^2^).

In addition, 41 (41%) dentists were female and 59 (59%) were males. Fourteen of dentists (14%) were Saudi and 86 (86%) were nonSaudi, and the majority of dentists were general practitioners (75%), specialists were of 23%, and consultants were of 2% only.

The majority of dentists (78 \[78%\]) reported that they do not measure the light intensity output of their LED units. Moreover, dentists among private clinics express poor knowledge, and most of them (69%) did not know the minimum accepted wavelength of light-curing unit \[[Table 1](#T1){ref-type="table"}\].

###### 

Dentist's knowledge and maintenance

![](JCD-21-667-g001)

Regardless of dentists\' profession, dentists show poor maintenance and attitude toward VLC units (*P* \< 0.05).

DISCUSSION {#sec1-4}
==========

Photopolymerization is of fundamental importance in resin-bonded restorations, and as VLC units revealed reduced performance over time, routinely monitoring with reliable method is a must.\[[@ref1][@ref4]\]

In the current study, the mean value of measured LED units (862.3 mW/cm^2^) was found higher in comparison to the previous study conducted among Riyadh city governmental health institutions of 598 mW/cm^2^ mean value. The reason for such a difference in values seemed that private setups had superior quality of care and maintenance.\[[@ref3]\]

Summary of mean values of LED light intensity output investigated in previous studies in different locations among private clinics is shown in [Table 2](#T2){ref-type="table"}.

###### 

Summary of mean values of light-emitting diode light intensity output among private clinics

![](JCD-21-667-g002)

The study revealed that 9.0% of measured LED units were of inadequate intensity (\<400 mW/cm^2^) and must be disposed because that 400 mW/cm^2^ is the minimum accepted intensity needed to sufficiently polymerize 2 mm increments of resin composite. Moreover, 40.5% were of marginal intensity (400--850 mW/cm^2^) which requires doubling curing time to perform sufficient polymerization.\[[@ref12]\]

Furthermore, half the measured LED units (50.5%) were of adequate intensity (\>850 mW/cm^2^) regardless that most of dentists do not routinely measure and monitor LED units which can be justified by the fact that LED units were actually designed by the manufacturer to maintain consistent performance over time.\[[@ref1]\]

Nevertheless, Majority of dentists expresses poor knowledge and attitude toward the maintenance of VLC units. These results agree with previous studies which concluded that clinicians have poor knowledge and educational programs are needed.\[[@ref13]\]

Unfortunately and regardless dentists profession, dentists in private setups seemed to lack sufficient knowledge and exhibit negligence toward the importance of routinely maintenance of VLC units.

CONCLUSION {#sec1-5}
==========

Within the limitation of this study, dentists among private clinics express poor knowledge, maintenance, and attitude toward VLC units. Although half of the tested sample was around adequate intensity, educational programs are advisable, and routinely monitoring of VLC units is recommended.
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